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Introduction

For many years, Kekaha Sugar Company, located at Kekaha, Kauai
(latitude 21°58.02'N, longitude 159°43.10'W) has pumped about 2 million
gallons of water per day from 300-foot deep sa:lt water wells. This
water is used as & coolant for thelr steam generator number 5. The
heated water 1s discharged into a dry stream bed that leads to the sea.

The temperature of the discharge varies with the generator load between
84° and 114°F. Residence time of heated water within the 1000-foot
stream bed 1s sbout 15 minutes.

Within the State of Hawali, the Departmeﬁt of Health is responsible
for environmental protection. By virtue of the provisions of Chapter |
342 » Hawall Revised Statutes and the Federal Water Pollution Control
Act Amendments (1972, P.L. 92-500) and all other applicable laws ; Chap=-
ter 37 and 3TA of the Public Health Regulatlons of the State Department
of Health, authorizes the Department to issue Waste Discharge Permits
and to establish zones of mixing.

In February 1973, the Department of Health issuéd a temporary Waste
Discharge Permit to Kekaha Sugar Company after it was determined that
the effluent from their mill contained only thermally enriched condensor
cooling water. This permit (number 695) was issued in order to allow
time for an impact study to be conducted. Before a permanent Waste Dig-
charge Permit can be issued or a Zome of Mixing granted, the results of
this study must be evaluated by the State Department of Health and the
federal Envirommental Protection Agency (EPA).

The philoscphy underlying the State's water pollution control stan-~

dards (Chapter 37A) is to prevent the degradation of the quality of the
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netural receiving waters. Implicit in this concept is the protection
and propagation of marine flora and fauna. Reasopable adherence to this
policy permits the State to ebate existing and to control new sources
of water pollution. Implementation of this goal at the present time in-
volves applicatlion of the best practicable_treatment. As & consequence,
each source of pollution must be evaluated separately. Generally, State
standards have been as or more stringent than federal standards; however,
gince the federal standards specifically emphasize the quality of the
ePfluent water rather than the receiving water as does the State, it is
anticipated that in the near future the State will amend its standards
so a8 to comply with federal policy.

The purpose of this report is to provide the necessary data so that
the agencies mentioned above are abie to evaluate the environmental Im~

pact of the Kekaha Suger Mill thermal discharge.

Desceription of study site

Kekahs Sugar Mill is located on the southwestern coast of the island
of Kauai. The mill is approximately 1000 feet inland from the shoreline.
At the mill, condensor cooling water is discharged into a mill ditch
(Figure 1) and from there flows slowly downstream to the ocean (gee Fig-
ures I.&-8). Where the discharge crosses the beach, a stream bed has been
cut in the sand at an oblique angle to the shore.

The ocean bottom off the discharge is a gradually sloping shelf of
algal covered fossil limestone alternating with patches of sand. Adja-

cent to the shore 1s & narrow channel about 100 feet wide which runs

parallel to shore. Longshore currents are strongest in the middle of

this channel, where they flow predominantly to the northwest. The bottom
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of the long-shore channel is covered by sand. At its outer margin are
many boulders and a considerable amount of algal covered rubble. Many
Juvenile fishes are abundant in this zone. The depth of the channel at
midtide varies between 2 and 4 feet. There is no evidence of scour
along the bottom of the longshore channel or along the inner margin of
the algal reef platform.

Beyond the channel, a shallow fossil resf bench extends seaward for
seversl hundred feet. During extreme low tides, portions of the bench
are exposed to the atmosphere for short periods of time. It is covered
predominantly by & rich community of slgae. Living corals are conspicu-
ously rare in this zone.

Normally the surf breaks at the seaward edge of the shallow bench
or platform and rolls shoreward tra.ns;pérting considerable quantities of
water Iinshore into the narrow channel. Because the platform is so shal-
low, & passing wave often transports the entire water column above it
shoreward &t the speed of the wave. Turbulence induced by breeking
waves is greatest at the outer edge of the platform and gradua.lly_dimin-
ishes shoreward. The volume of water transported inshore across the
bench is the principal factor inducing and sustalning the longshore cur-
rents.

At irregular intervals, passes or breaks occur in the reef bench.
Some of the water which is transported over the bench into the longshore
channel escapes seaward through the passes in the form of rip currents.
Two passes are present, one on either side of the discharge (see Figures L=
8). A limited amount of plume water is transported seaward through
these passes, especlally at higi'; tide.

Seaward of the reef bench the depth abruptly increases to about 6

to 8 feet. The topography here is made up of eroded fossil limestone
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blocks and large boulders. Algal cover.approaches TO percent. Corals

are still rare but are more abundant than on the shallow wave=-cut plat-
form. Further offshore the bottom tends to be much flatter and patches
of sand are common.

A secopd site for lnvestigation was selected about T00 feet to.the
southeast of the discharge site. This area was studied in order to pro-
vide present and future comparisons, and therefore will be referred to
henceforth as the control. The control area was selected on the basis
of similarities in physiography with-the discharge site. It 1ls charac-
terizéd by a narrow longshore channel adjacent to the beach, a shallow
limestone bench, and offshore topography similar to the discharge site.
However, differences between the two areas are evident; the reef plé-.t-
form is somewhat wider than a.t. the discharge site and passes are less
well developed. Turbulence at the inner margin of the reef platform is
much less at the control than at the dlscharge site. Also, longshore
currents are somewhat weaker at the control station. Several other
areas further removed from the discharge site were examined and consid-
ered as possible control statlions, but differences in reef strucfcu.re s
depth, circulation and species composition were even greater than the
differences between the discharge site and the area selected for a con-

trol.

Résea.rch plen and methods

In order to evaluate the impact of the heated effluent, it was
first necessary to define the horizontal and vertical dimensions of the
plume. ‘Jﬁis was accomplished by measuring the temperature of the re-

ceiving water with a hand-held thermometer at various locations surroun-
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ding the stream discharge. 6nce this was done, an array of stations was
selected where Taylor maximum-minimum thermometers were installed at the
surface and on the bottom (Figure 2). These instruments record instan-
taneous temperature as well as the range over the time of immersion, '
thereby providing a measurement of temperature extremes for the given
time periocd. In this case, the thermometers were left in the field for
one week, sufficient to cover many tidal cycles as well as changes in
wind and wave conditions which might alter the longshore currents and
the pattern of mixing. Periodically, fresh water from a ‘natural stream
enters the mill ditch and causes dilution of the .effluent. Therefore,
salinity measurements in the zone of mixing in the ocean provided an
additionsl means of contouring the dimensions of the plume. Salinity
was measured with a refractometer accurate to 0.5 parts per thousand
(American Optical Model 10419). Contour diagrams of surface and bottom
isotherms and surface isohals were constructed to show dlagramatically
the zone of influence.

.'Sa.mples of other parameters of water quality were taken in the
stream between the dates 8-3-T3 and 8-17-T3, during hours of normal op-
eration. These sa.mples were analyzed by Brewer Analytical Laboratories.
Analysis included 3B.O.D.5 » suspended solids, settleable solids, nitrate
nitrogen, ammonis nitrogen and total phosphorocus. ‘ Samples of the blota
of the stream were also collected and identified.

Currents were measured in the stream and nearshore zone by tracing
the course of drifting floats and timing their movements over known
distances. A shallow water Grome was also used for this purpose. Under-
water observations were made to‘ determine the extent of scour and sand
movement. |

Having determined the pattern of mixing and transport, surveys were
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taken in those areas typifying representative habitats closest to the
stream discharge. A fifty-foot long trensect line (T-2, see Figures T
and 8) was placed on the reef running normal to the shore at a point
closest to the stream outlet on the beach. Galvanized stakes were driven
into the reef to mark the beginning and the end of the transect (see
Figure 2). The projected length of all organisms lying below the tran-
gect line was then recorded. This method yields estimates of density or
coverage of the benthos (bottom living orgenisms). At five intervals
gelected at random along the line, a‘1/16 meter square was placed on the
bottom.(figure 3) and all algae were scraped from the substrate and
placed in a plastic bag. These samples were frozen and later sorted and
identified to the genus, or where possible, to.the species level. Sor-
ted samples were weighed to the nearest 0.1 gram, thereby yielding esti-
metes of their standing crop biomass.

A gimilar transect (T-1) was taken further offshore at & depth of
10 feet approximately 50 feet beyond the outer edge of the reef plat-
form. Because no deviations from ambient bottom temperature were detec-
ted at this location during the sampling period (9 days), & future tran-
sect at this station is not planned.

At the control station, two transects were taken at locations equi-
valent to the discharge site, one on the reef platform (T-IV) and the
other just beyond it at a depth of 10 feet (7-IIT). Comparieon of the
shallow water transects, taking into account the small physical differ-
ences between them, should indicate the impact, if any, of the thermally
enriched plume on the biota near the discharge site. Comparison of the
deeper water transects off the éischarge and control sites should give

a measure of the spatial physical heterogeneity of the habitat and the

patchiness of the species populations present.
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The scheduling of samples over the year was plenned to coincide
with seasonal periods when the ambient water tem;pera.turer.* is at a maxi-
mm end minimum. Because thermal enrichment is essentia;‘.ily superimposed
on ambient temperature, samples taken at these two time ff;perioda should
provide & measure of the enriched maximum and minimm temperature of the
sea water in contact with the biota. Furthermore, since the discharge
is intermittent during the winter, samples taken at this time of year
gshould provide an indication of the thermal shock (biotiec response to
rapid change in temperature over a short period of time) that biota
might 'be‘ exposed to. .

" Data presented in the present report represents only the results of
the summer investigation. Although some date .is presented that was col-
lected in winter months by the Department of Health, the major analysis
in the winter including surveys of the biota will be conducted in Janu-
ary and Februvary of 19T4. The findings of that study will be appended

to this report in March of 19Th.

Results

Description of effluent

Observations of the effluent in the mill stream revealed that it
contained no floating debris, scum or oll. However, occasionally sus-
pended in the otherwise clear water were strands of blue green algae.
Also, the water was characterized by a faint odor similar to that of mo~
lasses.

On the days when water tem;gera.ture of the effluent was measured

(7-28-73 and 8-5-T3), the number 5 steam gemerator was oberating at 68%

and 80% capacity. At the time measurements were taken, the surface
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temperatures at the head of the stream were 38.1° and 39°C (100.6° -
102.2°F) respectively. At the lower end of the stream, values &t most
were only 0.5°C (.9°F) cooler, indicating there is insi@ificaa;t cooling
during the passage of the effluent downstream. Maximm-minimum thermos-
meters left in ‘the stream for one week showed temperatures to have ranged
between 27.2° and 4¥2.7°C (81° and 109°F). Peak load during the week was
88% of capacity.

idea.surements. of the salinity of the effluent disclosed two sources
causing various amounts of fresh water dilution. The salinity of the
mill discharge into the stream ranged between 20 and 22%0. Since no
fresh waber is added to the coolant water in the mill, these values must
reflect the salinity of the well water pumped ‘from 300 feet. Apparently
there is some 4ilution due to mixing of fresh and intruded salt water at
the depth of the well. Another source of fresh water was discovered
entering the mill ditch at the very head of the "dry" stream bed, which
apparently is not always dry. Mixing of the effluent with this source
of fresh water lowered the salinity of the stream water to between 8
and 16%.

The macro-biota in the stream itself was quite limited, consisting

¢ two species of blue green algae, Hormothamium sp. and Miecrocoleus sp.,

end one species of mosquito fish, Gambusia sp. Other organisms may in-
aabit the mud bottom 61- other eryptic habitats of _'the stream, however ’
these were not sampled. The blue green algae form mats along the bottom
end sgides of the stresm. Occasionally, clumps of this material break
spee and are carried downstream into the sea. No marine organisms were
observed to utilize the su.spend:ed blue green clumps as food.

Data concerning the water quality of water samples collected in the.

stream by Kekaha Sugar Company and analyzed by Brewer Analytical Labora-
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It is difficult to interpret these data with respect to State stan-
dards since State standards refer to receiving rather than effluent
waters. These dsta are presented here for future reference, should

State standards be revised at a later date.

Receiving water and dimensions of plume

At the point where the stream flows across the sand and enters the
unconfined water of the sea, a considerable amount of vigorous mixing

takes place. This is due to the meeting of the stream waters with

f£looding and ebbing waves. The mixing which results produces eddies of .’

wvarm and cool water which range between O and 5°C (Q aund 9°F) above am-

)
_tory dre given in Table I.
Table I
water quality of effluent in sitream
Suspended Settlesble Nitrate Ammonia Total
Date BOD. solids solids nitrogen nitrogen phosphorous -

sampled .. mg/ mg/L nl/L - mg/L mg/I: ng/T,
8-3-T3 4.16 20 ©  <0.1 0.0k2 0.0L 0.45 )
8-8-73 2.25 3L <0.1 0.018 0.09 0.026
8-9-T3 1.20 10 ~ <0.1 0.088 ~  0.03 0.09
8-10-T3 1.40 T <0.1 0.025 . 0.1% 0.4k
8-15-73  12.€0 9 <0.1 0.062 0.02 ' 0.126
8-16-T3 1.60 1 <0.1 0.0kT 0.01 0.107
8-1T-T3 2.60 2 <0.1 0.042 0.07 0.108
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bient. Changes in temperature of this magnitude were limited to a radius
of sbout 100 feet from the mouth of the stream (see Figures 4-8). Be-
tween 100 and 250 feet from the stream outlet, the temperature of the
surface and bottom water was rarely more then 1°¢ (1.8°F) above ambient
(see Figures 4-8). With the exception of a parrow tongue running n;arth-
west in the nearshore channel (1°C above anbient), all surface and bot-
tom water beyond 250 feet did not exceed the ambient température. Con-
tours of surface salinity (Figure 9), &s well’as ‘@ata ctllected by the
Depariment of Health in 1972 (Figure'lo) , showed a very similar pattern
of mixing. .

Apart from the vigorous mixing, another reason why dilution is
affected so rapidly is because Theated ﬁatex; is‘ never re-circula£ed through
the mill. Recirculation is impossible because the mill intake is a 300-
foot deep well. A ground water intake also avoids entraining plankton,
fish eggs and larvae.

| Measurements of the velocity of stream, longshore and wave currents

are given in Figure 1l. Wave currents, that is, movement of water over

the shellow reef platform due to passing waves, are by far the swiftest

currents in the area (6 feet/sec.). Water transport from this source
induces end sustains the slower moving (0.93 - 1.83 feet/sec.) longshore
currents. The maximum velocity of water flow in the streanm was 2.32
fee‘t/sec. , which is about 3_ times the longshore rate at the control sta~-
tion. ' The addition of water from the stream appears to cause & small
increase in the longshore current off its mouth, but not sufficient to
cause scour.

The receiving waters off ti1e southwest coast o:_f Kauvai are classi-
Pied by the State Department of Health as Class A. This means that the .

departure of temperature from natural cannot exceed 1.5°F without vio-
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lating the standards. There is no standard set for salinity. Clearly
the standard for temperature is consistently violated within 250 feet of
the stream mouth and occasionelly beyond, especially at the surface.

However, ag it will be shown in the next section, there are no detectable

- ecological effects associated with the effluent.

Tﬁe objective of the standards set for Class A waters is the pro-
tection of recreational uses so that aesthetic enjoyment is not limited
in any way. ZIronically, the major impact on the use of the area by
beachgoers and bathers has been to attract children who enjoy playing

in the heated plume. .

Biological impact

The benthic communities at all four stations where transects were
taken were dominated by various species of algae. Data for the tran-
sects are given in Tables II-A & B, III-A & B, IV-A & B, and V-A & B.
Tabié VI is a summary table listing totals and significant characteris-
tics of each transect. Since no deviations from ambient bottom tempera-
ture were detected near the offshore discharge transect (T-1), differen-
ces between the benthic algal communities of T-1 and the offshore control
transect (T-ITI) must be due to factors other than temperature.
Therefore, & comparison between these two transects, which are at the
same depth and distance offshore, should indicate to what extent the
control.area can truly be considered a control. Some differences between

them are anparentl Transect I is dominated by Hemitrems flabelliforﬁis;

Trensect ILI by Zonaria variegata. Transect I has 18 species; Transect

I1I, 27 species. Similarities, however, are perhaps more obvious.
Biomass {excluding Porolithon) and total living coverage are almost the

same on both transects. The dominant specles on each transect is rela-
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ively asbundant on the other. These contrasts illucirvate the difficulty
of locating two exactly jdentical stations. On the scale of a 50 foot
transect, there are bound to be some differences in topography, surge,
current, etec. Also the strong tendency of vegetative species to estab~
1lish patchy distributions due to asexusl growth, may lead to differences
in dominance. '

The comparison between transects I and III serves to illustrate
how much agreement one should expect to f£ind between transects taken
in lessentially the same habitat, and provides & measure of the natursl
hebitat heterogeneity, within the study area. Similarily, one would
expect a comparable heterogeneity between the twc; inshore transects.
The results indlcate strong similarity between the algal commmities
of T-IT and T-IV, elong with some differences. Transects II and IV are

botli dominated by the same species, Sargassum echlnocarpum, both have

about the same number of speciles (30 versus 33), and both have & simiiar
cover of living species. The mejor difference between transect II and
IV is in the total standing cxop of algae. For example, the biomass

of _S.-z echinocarpun sampled from the control transect (T-IV) was about

four times greater than the biomass of this species sampled from the
discharge transect (T-II). This difference is probably related to. the
stronger turbulence observed at T-II, which may physically remove plants
above a certain size., Thermal enrichment does not appear to have measur-

ably affected the species composition of the algal commmity at T-IL.
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DISCUSSION

Temperature is generally considered to be the most important single
factor governing the aistribution and abundence of life. For example,
aever;.l 14ife functions which are temperature dependent include respiration,
growth, reproduction and behavior. Orgeanisms, of course, do not respond
to factors of the environment separately, but rather, their biology and
behavior represent an integrated response to all factors acting in com-
bination. Nevertheless temperature is often of such over-riding signif-
icance that governmental agencies charged with pz:otectiné the eavironment,
require that thorough impact studies be conducted in situations where'-
temperature has been altered.

Mspy stuiies bave illustrated the magnitude and the kind of changes
that do take place in sub-tropical marine communities when the temperature
is artificielly raised. Off the Turkey Point power plant in Florida, as
mach as 50 acres of the ocean bottom have become devoid of vegetation

except for blue-green algae (Roesslev and Zieman, 1969). Similaxly McCain

- (1972) found the glue-green algae Lyngbys is assiclated with elevated

temperature at the discharge of the Kahalul Power Plant in Maui. 3Blue-
greens were also found in the mill ditch of the Kekaha Sugar Company ‘
during this study.

Studies conducted by McCain 'a.nd ;Peck (1973) and Jokiel and Coles
(In press) off the Hawailan Electric Power Plant at Kahe Point, 6ahu,
have described other changes in the marine environment ass_oc:l.a,ted with
elevated temperature; McCain and Peck noted a marked increase in the
standing crop of herbivorous Pish in areas exposed to the thermal plume .

off Kahe. The authors suggest that the increased fish standing crop

e m i Sk ¢ b B S & h et = b
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may be related to a measured increase in standing crop of benthic aigae
utilizable as food. Joklel and Coles Pound thermal damage to reef cor-
als at Kahe to be most severe in the late summer, coinciding with the
timé of ennual ambient tewperature maxima (27°C, 80.6°F). They deter-
mined that, with bottom temperature increases of 4-5°C (7.2-9°F) ebove
the annual maximum, virtually all corals eventually died. At +3-4°C
(+5.4-7.2°F), mortality was high and corals often were bleached due to
1088 of thelr symbilotic zooxanthallae. Sublethal effects, paling and
bleaching,.occurred &t l~va-3°c {43.6-5.4°F). At temperatures +0-2°C
(+0-3.6°F), there were no observable effects.

All of the ét\_:.diga are ugeful in interpreting what factors are de-
terminant in controlling the comminity composition of the ecosystem off
Keksha Sugar Mill discharge. The kinds of changes that we wc;uld expect
to Tind if temperature was affecting the community are as follows:
blue green algae more abundant then normal, changes in the abundance of
venthic algae, increaseg in herbivorous fishes and finally bleached

coré.ls. A1l of these changes have been associated with thermal stress

 elsewhere. None were observed off the ocean discharge at Kekaha.

The behavior of corals expelling their symbiotic zooxanthellae
(bleaching) is an especially powerful indlcator of thermal stress be-
cause 1t is easily observed and appears to be sensitive to the degrée of
sgtress. .A.lthough corals were rare at all stations, some were present
and none showed any slgn 652 bleaching. The paucity of corals in the
entlire nearshore a.ree;- .o:E'f Kekaha 1s probably related to water turbidity
aﬁd strong wave turbulence which characterizes this coastiline.

Tt is important to emphaslze that only & very small ares within

100 feet of the stream dlscharge ls generally exposed to thermal enrich-

JET R
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ment greater than 1°C above ambient. This area is essentially limited
+to the nearshore channel. The bottom of the channel is largely covered
by sand; therefore, few benthic algae are present. Only & relatively
small nurber of mobile species, such as zooplankton and fish, come into
contact with water hea.:ted. above 1°C. Because of the Iungshore currents,
passive species should not remein in contact for more than several min-
utes. The inshore channel behind the reef normally serves as & refugium
for Jjuvenile reef fishes, There is no evidence to suggest this function
has been disrupted within the plume.’ Juvenile fish observed within the

zone of mixing eppeared to behave normally and were as abundant as they

were at the inshore control gstation. Outside the reef, adult fishes were

abundant at both the discharge and control sites.
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The effluent discharge by the Kekaha Sugaxr Mill in the stream con-
tains no floasting debris, scum or oil. Temperature of the effluent
ranges between 84° and 114°F. Salinity ranges between 20 and 22 ppt.
Fresh water entering the stream from a natural source occasionally
lowers the salinity of the effluent in the stream to between 8 and
16 ppt. Bilota in the stream con_é:i.sts primarily of two species of
Plue.green algae and mosquito f£ish. Clumps of the blue green algae
occasionally are carried into the sea but do .not appear to be util-

ized as a food source by any marine specles.

A smell zone of mixing exists at the mouth of the stream. Thermal
enrichment of water more than 2°C above ambient was not found out-
side a 100-foot radius around the outlet. The +1.0°C (1.8°F) iso-

therm is for the most part confined within 250 feet of the stream.

The limited extent of the plume is due to vigorous mixing at the
point of discharge and because heated water is never recirculated
*through the mill. The mill intske consists of & saline well; there-
fore, entrainment of zoobla.n.kton or fish eggs and larvee is not pos-

sible.

The addition of water from the stream appears to cause & small in-
crease in the longshore current off the mouth but is not sufficient

to cause scour.

-

Recreational use of the area by beachgoers and bathers appears to

be enhanced since small children were observed to be attracted to

PP .
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and enjoy playing in the heated plume.

There appear to be no detrimental ecological effects associated with
effluent waters from the outfall. Species of algae, coral and fish
which occupy habitats adjecent to the outfall appear to be normal,
and are representative of nearshore marine communities of the area.
None of the ecological changes known to be caused by thermal stress

were observed off the Kekaha Sugar Mill discharge.
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Figure 1.

Mill
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effluent being discharged into stream.
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Figure 2.

A Taylor Maximun-minimum Thermometer wired to the
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H. ALTERNATIVES TO PROPOSED ACTION

Several alternatives that are feasible from an engineering stand-
point have been considered, With the determination that the present method
of discharge causes no harmful impact on the environment, these other alternatives
do not appear to offer enough benefits for total environment enhancement over
the present practice,

The therral discharge could be disposed by means of an under water
diffusion system. However, this means the reef area will have to be torn
up for a distance of over 1/2 mile in order to place the pipe in deep water
and this is undesirable, )

Previous investigation by a State and Federal Government as well as
private companies into the feasibility and desirability of underground disposal
wells has shown that this alternative ié not recommended,

Other alternative would be to construct cooling towexrs, cooling
basins, or spray ponds., In each case, these alternatives create other
environmental problems, First is the increase in energy ' requirements to run
the systems and second the additional use of chemicals to control further
environmental impact caused by bacterial, algae and insect activity associated
with the operation of these types of cooling systems,

The last alternative to consider would be to eliminate the slit water
thermal discharge completely by not producing power for Kauai Electric.

Since most of the power produced by Kekaha is from the utilization of bagasse,
this would mean an additional burden 6n present available o0il resources.

Tt would also create an additional solid waste disposal problem, It is evident

e
|

that this last alternative would create more environmental problems than it

.

would solve,
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I, SHORT TERM VS, LONG TERM BENEFITS

The impact of the thermal discharge is restricted to an area

within a described arc of 350 feet from the point of entry into the
receiving waters, The existence of the heated plume has served to enhance '
the desirability of the area for the bathers that frequent the beach, i
The benefits in the long term are related primarily to production
pf electric energy for a Public Utility from an agricultural waste product

(bagasse) rather than using other resources such as oil,
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J. NATURAL RESOURCES COMMITMENT

The effect of using two million gallons per day of underground

salt water for condenser cooling water and its assimilation by the ocean causes
no irreversible and itretrievable commitment of any natural resource, No

rare or endangered species of botanical or zoological origins are known to

exist in the area around the .point of discharge.
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J. NATURAL RESOURCES COMMITMENT

The effect of using two million gallons per day of underground

salt water for condenser cooling water and its assimilation by the ocean causes
no jrreversible and irretrievable commitment of any patural resource, No

rare or endangered species of botanical or zoological origins are known to

exist in the area around the .point of discharge.
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